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Fragmentation  Testing  of  Dual  Initiated  3,,!5'  Warhead  No.  144 
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SYNOPSIS 


1.  This  te3t  was  conducted  to  determine  the  fragment  velocity 
distribution  and  space  distribution  of  3’»J>0  Warhead  No.  144  loaded 
with  Composition  C-3  and  initiated  at  two  points  simultaneously. 

The  explosive  charge  was  an  annulus  0*J60  thick,  2V88  O.D..  and 
12V0  long.  Both  initiators  were  at  one  end  of  the  warhead  and 
diametrically  opposed. 

2,  The  3V?0  Warhead  No.  144  with  an  0\I6  annulus  of  Composition  C-3 
shows  no  appreciable  increase  of  fragment  velocity  with  increased 
distance  from  the  initiators.  Neither  is  there  any  noticable  change 
in  fragment  space  distribution  of  fragments  with  respect  to  the  axis 
through  the  initiators. 
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1.  AUTHORITY! 


This  test  was  authorized  by  reference  (a)  and  conducted  under 
Task  Assignment  NPG-Re3f.  ^7-1-53,  reference  (b). 

2.  REFERENCES! 

a.  NOL  Conf  work  request  WO/29/53  of  16  December  1952 

b.  BUORD  Conf  ltr  NP9-Re3f-HKJi gg  Ser  42699  of  29  July  1952 

c.  NPG  Conf  Report  No.  866  of  2y  October  1951 

3.  BACKGROUND! 

Reference  (b)  authorized  the  Naval  Proving  Ground  to  work 
directly  with  the  Naval  Ordnance  Laboratory  in  the  development  and 
testing  of  warheads  for  guided  missiles.  It  was  desired  to  deter- 
mine the  effect  of  dual  Initiation  on  fragment  velocities  in  a 
small  scale  warhead.  To  this  end,  three  3V5  Warheads  No.  144  were 
deslgnod. 


4 .  OBJECT  OF  TEST! 


This  test  was  conducted  to  determine  the  fragment  velocity 
distribution  and  space  distribution  of  3950  Warhead  No.  144  loaded 
with  Composition  C-3  and  initiated  at  two  points  simultaneously. 
The  explosive  charge  was  an  annulus  0V60  thick,  2988  O.D..  and 
12V0  long.  Both  initiators  were  at  one  end  of  the  warhead  and 
diametrically  opposed. 


5.  PERIOD  OP  TESTt 

a.  Date  Project  Lettor 

b.  Date  all  Necessary  Material  Received 

c.  Date  Commenced  Test 

d.  Date  Completed  Test 

64  REPRESENTATIVES  PRESENT! 


16  December  1952 

17  December  1952 
1 Aoril  1953 

1 April  1953 


This  test  was  witnessed  by  Mossrs.  L.  E.  Hightower,  A.  Popemack, 
and  8.  Volf  representing  the  Naval  Ordnance  Laboratory. 
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7.  DESCRIPTION  OF  ITEM  UNDER  TEST* 

a.  Warhead  No.  144.  as  shown  in  Figure  1.  consisted  of  two 
concentric  cylinders.  lz"  long.  The  inner  cylinder  was  welded  to 
a 1/8"  steel  end  plate,  and  this  asses bly  screwed  to  the  outer 
cylinder  with  4 screws.  The  0960  thick  annular  space  between  the 
cylinders  was  loaded  with  Composition  C-3  explosive. 

b.  The  initiating  train  for  this  warhead  (Figure  2)  was  held 
in  place  by  a small  bakelite  rod  Inserted  in  a fiber  plug  which  was 
cut  to  fit  inside  the  open  end  of  the  inner  cylinder.  Taped  to  the 
rod  were  two  prlaacord  leads  going  from  an  engineers'  special  blast- 
ing cap  to  two  1/2”  diameter  tetryl  boosters  placed  in  the  open  end 
of  the  annulus  diametrically  opposite  each  other. 

8.  PROCEDURE* 

Each  of  the  three  warheads  was  placed  on  a platform  6.5  feet 
high  with  the  closed  end  down  and  the  detonation  train  up,  at  the 
center  of  a 30'  radius  velocity  arena.  The  arena  panels  consisted 
of  1"  thick  STS  armor  plate  15  feet  high  in  longitudes  123*  to  183* 
and  350*  to  50*.  The  line  through  the  boosters  was  oriented  to 
50*  and  230*.  The  panels  were  marked  off  in  5*  tones  and  fragment 
hits  were  rocorded  by  a 16am  Pastax  camera  at  about  4400  frames/sec. 
The  hits  were  grouped  into  two  sections*  (1)  the  "In  Line"  section 
which  includes  hits  within  45*  of  the  line  through  the  boosters  and 
(2)  the  "Abeam"  soctlon  which  inoludes  all  hits  not  within  45*  of 
line  through  the  boosters.  The  "in  line"  section  includes  all  hits 
on  plates  from  5*  to  50*  and  the  "abeam"  section  Includes  hits  on 
plates  from  350*  to  5*  and  from  125*  to  180*.  A sketch  of  the  arena 
is  shown  in  Figure  3. 
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9.  RESULTS  AND  DISCUSSIONt 

a.  The  velocity  of  fragments  in  the  "abeam"  section  mas 
slightly  higher  than  tho  velocity  in  the  "in  lino"  section,  but  the 
difference  was  so  slight  that  there  is  no  real  indication  of  volocity 
change  with  direction,  within  the  accuracy  of  this  test.  The 
velocity  results  are  tabulated  in  Tables  I,  II,  and  III, 

b.  The  incidence  of  effective  fragments  striking  the  "in  line** 
section  and  those  striking  the  "abeam"  soction  was  the  same  within 
the  experimental  error  of  tho  test.  The  ratio  of  "in  line"  hits 
Incidence  to  "abeam"  hits  incidence  was  1.04  overall.  ' It  must  be 
noted  that  the  term  "effective  fragments"  refers  to  fragments  that 
were  estimated  to  be  able  to  penetrate  1/8"  mild  steel  plate.  These 
results  are  tabulated  in  Table  IV, 

c.  Thus,  on  a small  scale  no  moasurable  change  in  fragment 
velocity  or  space  distribution  was  observed  with  respect  to  orien- 
tation of  the  two  boosters.  On  a larger  scale  (24"  diameter 
warheads  with  greater  distances  between  the  boosters)  a velocity 
differential  was  noted,  reference  (c). 


PART  D 
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10.  The  3tt50  Warhead  No.  144  with  an  0?6  annulus  of  Composition  C-3 
shows  no  appreciable  increase  in  fragment  velocity  with  Increased 
distance  from  the  initiators.  Neither  is  there  any  notioeable 
change  in  fragment  space  distribution  of  fragments  with  respect  to 
the  axis  through  the  initiators. 
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The  tests  upon  which  this  report  is  based  were  conducted  by> 
LT  A.  N.  HUGHES , USN.  Fragmentation  Firing  Officer 
Fragmentation  Division 
Terminal  Ballistics  Department 

This  report  was  prepared  byt 

ENS  J.  GORMAN,  USNR-R,  Fragmentation  Firing  Officer 
Fragmentation  Division 
Terminal  Ballistics  Department 

This  test  was  reviewed  byt 

V.  PHILIPCHUX,  Fragmentation  Battery  Officer 
Fragmentation  Division 
Terminal  Ballistics  Department 
R.  H*  LYDDANB,  Director  of  Research 

Terminal  Ballistics  Department 
W*  B*  ROBERTSON,  Lieutenant  Commander,  USN 
Terminal  Ballistics  Officer 
Terminal  Ballistics  Department 
C.  C.  BRAMBLE,  Director  of  Research,  Ordnance  Group 


APPROVED i J.  F.  BYRNE 
Captain,  USN 

Commander,  Naval  Proving  Ground 


E.  A.  RUCKNER 
Captain,  USN 
Ordnance  Officer 
By  direction 
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30’  Rad  lU5  Velocity  Arena 
16mm  Camera 

Rd.  1,  3'.'5  Warhead  No.  144 
Total  Weight  15.73  lbs. 
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30*  Radius  Velocity  Arena  4400  Frames  per  sec. 

16mm  Camera  Como.  C-3 

Rd.  2,  yi5  Warhead  No,  144-2  Date*  1 April  1953 

Total  Weight  16.24  lbs. 


In-Line 

Section 

Frame  in  Which 

5*-50# 

Total 

H,tf-99garr.a4.. 
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fra* 
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37 
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38 
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1 
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Frame  in  Which 


Abeam 

3ectlon 

350*-5* 

125*-180* 


Total 


36 

170-175 

1 
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2 
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37 
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1 

165-170 

1 
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4 
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1 
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No  Hits  Capable  of  Penetrating.  1/8  H mid.  Steel. Pane_l# 


30*  Radius  Velocity  Arena 
1"  STS  panels  15*  high 


Longitude 

Rd.  1 

Rd.  2 

Rd.  3 

Zone. 

IM-i 

144-2 

144-3 

Total# 

Average 

350-355 

3 

•UMMSB 

5 

5 ) 

13 
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1 

2 
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5 

1.7 

0-5 

3 

5 
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4 
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5 
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5 
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